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the channels be sufficiently numerous, the transition from simple plane
waves outside to the state of aerial vibration corresponding to the interior
of a channel of infinite length, occupies a space which is small relative to the
wave-length of the vibration, and then the connexion between the condition
of things inside and outside admits of simple expression.

Considering first the interior of one of the channels, and taking the axis
of x parallel to the axis of the channel, we suppose that as functions of x
the velocity-components u, v, w, and the condensation s are proportional to
eikx, while as functions of t everything is proportional to eint, n being real.
The relationship between k and n depends on the nature of the gas and
upon the size and form of the channel, and must be found in each case by
a special investigation. Supposing it known for the present, we will go on to
show how the problem of reflection is to be dealt with.

For this purpose consider the equation of continuity as integrated over
the cross section of the channel cr. Since the walls are impenetrable,
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This result is applicable at points distant from the open end more than
several diameters of the channel.

Taking now the origin of x at the face of the wall, we have to form
corresponding expressions for the waves outside; and we may here neglect
the effects of friction and heat-conduction. If a be the velocity of sound in
the open, and &0 = n/a, we may write
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so that the incident wave is

or, on throwing away the imaginary part,
s = cos (nt -f &o#) ..... ................................ (5 )
These expressions are applicable when x exceeds a moderate multiple of the
distance between the channels. Close up to the face the motion will be
more complicated;, but we have no need to investigate it in detail. The
ratio of u and s at a place near the wall is given with sufficient accuracy by
putting x = 0 in (2) and (3),